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ol-§-^ ^ {PROTEIN CONJUGATE USING AK 

IMMUNOGLOBULIN FRAGMENT AND MEHTOD FOR THE PREPARTION THEREOF} 

£ 2^ Fc ^^^>7l SDS-PAGE ^^o]3i. 

^91 l: ^:^}^ 3.7] n}^ , 2: JgG 

^91 3: IgG Fc 

£ 3^ -g: ^^ofl ^ IFNa-PEG-IgG Fc (A). l^Ser-G-CSF -^S.^] 

-PEG-IgG Fc (B) ^ EPO-PEG-IgG Fc (C) ^^^>7l ^Itt SDS-PAGE ^^■<>]JL, 

M: -gr^^V^ 3.7] , 3ll^ 1: IgG Fc «=g^, 

efl^ 2: IFNa (A), "Ser-G-CSF -^S.^ (B) ^ EPO (C) 

511^1 3: IFNa-PEG-IgG Fc (A). l^Ser-G-CSF -B-S-^-PEG-IgG Fc (B) ^ EPO-PEG-IgG Fc 

(C) 

£. 4^ ^^ofl -S--^^^ T ^3^^^ IFNa-PEG-IgG Fc 3.^p>:&:3.2fl5rl 
^^<=>]JL. 

£ 5^ -H- ^^<^] nj-e^- EPO-PEG-IgG Fc ^^^1^ ^-i^ ^^^^l^l, 
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3£ 6^ ^ ^^ofl 1451- ^]3i^ IFNa-PEG-IgG Fc ^^^7} ^<^% '^^n^ <&^<H1 v]^} 
^ -^^^ ^^^^ M-B}-^* ^<^^^ ^l-^^tj- HSfliEolJl, 

S.7-& ^ ^^<H] ^]^^ EPO-PEG-IgG Fc ^^^p} ^<^^ EPO ^ Jl EP0<H1 



^*>^ ^^^^ ^S. ^ ^7l-» -H-^l«]-7l ^SflAi^ o^^^ $:^Hl7ll ;^>^ 

^<^1- ^^71- Sicf. tfl«-^ ^A>;(|1 ^Hfls ^;=cHl7fl ^c^s)^ ^^^^ ^ 

^■t* <^>7l*l-7fl ^cf. ojelt!: ^^1^^ *fl^*>7] ^se. ^#o^ tb^A^^ ^7>a1 
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o]^^ ^]^^ :^]^]^ ol=^^ ^^^-^^^ ^o]^ ^X\6{1 p,}^^ ^7]. 

f^sfl'Hlfe 1-51*^1 ^^^B^-i- (polyethylene glycol: o]-s} "PEG"e)- :^o] -g-S() 

SEfe cfoj:-|). ^^611 tii^-o]^ o.^ ^^«H -8-«fl:£* ^ 

«J]^* 9l^^^]7']JL, 7}^^^^ tij-^^l^y^c-il j-aii-71- 9X^^ ^^tt ^^-g-i ^-2.71 

^1 ^^S. ^4 (Sada at al., /. Fermentation Bioengineering 71: 137-139, 

1991). ZL&m, PEGS ;g^oil cfB^^^ <?>^^d^ ^7>^ ^ Si^l^ 

^e<^l^. PEG^ <S=^ ^^ofl -^^t!: e]=#^ ^#0^ ^ 

71-1- 32l*]-7lM- (o]-^^^ ;H15, 738. 84631), c^-^- PEG^ *a=^ 

^^^1^ ^^'\<^] 27>;^1 1-^^^ M-Bl-ifl^ (^»1#€^7B WO 92/16221)£ 7m£|^^l^, 

<^1*^ #A^^ ^l^AlT'lfe ^<^Ai^ ^^t^ :e.ol;^l ^^V^rf. 

Ik^. 3).^^ ^V^oi;^]. (G-csF)iq- <^AXy -^^^^ PEG«>fl ^^a]^ 

-g-^cj-B^^ol ^7m ^^^^^ :e.^cl-Jl :e.Jl*V^i^ (Kinstler et al . , Pharmaceutical 
Research 12(12): 1883-1888, 1995). G-CSF-PEG-^^^ t^:2:# ^^7] ^-^s^ ^ 
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#^ ^;^V: 2005/1/7 



mf- "^V^^^*^! Ta:«-^^ -B-^;^!-^ ^^^^^^ -H-^^m ^^tb ^. ^^-71 ;<fl2:^ -H-^ 

^ -6-^^> ^1)2:^011 sltfl -^JelS^^^ ^-^^]^ -^S^t^ •%-^^^^^] 

M.aLS\<>] SlX^ (^>ll#€^7fl WO 93/15199 ^ wo 93/15200. -H-^^«l-§-7ll EP 413,622). 

>««><sl^^i (Human Genome Science)>^l-7l- J:a.<^lA-] ^^^^ "^sj-^ -§-^^ 

Albuferon™)^ ■S'5^<^H'«'i ^B^sfl^^ ^^7]M: 5^m«i>H 93a1:?1:^S. ^7}X\ 

(Osborn et al., J. Phar. Exp. Ther. 303(2) 540-548. 2002). 
<19> ^^•i-S.-i-^ (immunoglobulin, Ig)-i: <5l-§-^ -g-^^^^SA-^, ^Elsfl^ 

^ ^^^7\ ;*)l2003-9464:£) Sfe ^e]^^-4 ^-g-^, ^B]^^-? ^-g-^, ^%=^ '^^^^^j- 

(cfltl:^^ ^^-^^ ^1249572S)1- ^ifl o]^^] (Fc)^^- -g-"^^ 

^bBs. ^^Al^l^ ^o] o^^:^ Sl^n^. ^>ll^Sl^7ll WO 01/03737«^^ A>olsn 

SE^ ^^^^;^V» ^e]JL^B}-ol£. (linker)l- ^«fl ^^«^ ^-^^1^ -g- 

^^«^^o] 7flAl5lol o;^!^. ^sl^, -fr^;^]- A^^<^ ^tb -§-^^«-^^ ^J^^J-'ia^ -g-^ 
uiS A>-g.^ ^ ^^-l-^lr^^ ^^V^o] >im^<^l31, A]^^ ^^o] ol^^ 

ovqe^., -8-^^^^«^A-1 u|-E^.^:^-fe ^ifl^ oj:^ol l-Bl^Ei-o]c o^^i).^ 

^ ^ol, -§-^-^^0)1 AD^Tfl ^A^^ ^tifl^ Ai«io] ^^^^^ -^^^ 7>^A^^ 
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^^#3.1-^^ 3.7\] ^^^^1- 7>^ Fab <^^3j. 7>;5l Fc "^^^ 

^^ofl o.^;^|. 7U]^}31 $X^, Pl^^B^ 

:^15,349,053:§:^ IL-2» ^^"l-^l-^ Fc 'g^ofl -8-^^]^ -§--t^«-^€^ 7B^# aI^^!: «)■ ^ 

4. n ^ -B-s.^* Fc ^^-^ -§-^>^m ^^1^^ 

^7fl WO 00/23472. IL-5 4^-§-^ll- -§-^^1^ t^I^^^ ;«1l5.712,12l:£, ^^UbII^ i^^^ 
S-irfl Fc «=g^<H1 -e-l-A]^ T^l^^^ ^15,723,125^ CD4 ^«J]^^ ^^#^1:11 G2^ 
Fc <=g^<^ -B-^^m ;*I16,451,313J:«^1 -^^;^> Fc -8-^^^^ Si 7fl^c>l 

^cf. SEtb. ^^#^1-^ Fc oHicAV^ ^-^^l^ ^l^"^*] ^15,605.690:^ 

oflA-l^ ^^#5-1:^ Fc ^^oiMi #^1 i^l ^^^^1^ ^-§-^1 ^^^^^ <^VnlicA>* ^^Al 
?1 Fc-1- <>l-g-*>«^ -fr^^V 7flS^ «J-i^o}| o]^ TNFR-IgGl Fc -§--t^«-^^^ 51^1 ^jl SH 

jl, olsq. ;y-oi ^^^S^fa^l Fc <^^* oi-g-tt -a-^;^> ^ifl^-t Ih^s^ 

711^^ ^1^^^ ;^16,277.375^, ;^16,410,008^ ^ ^l6,444,792S<Hl:£ 7l]Al£)o] o^^t]., 

^em, 6-|5lt!: Fc -§-^^^-^^51 7B^^ ^ <a^^^7V ^^#^1-^ Fc 

cg^o^ 6>n]i, 71-= ^A] ^ci.6flT=> -g-^o] 7>^*>ul. -§-^ofl o^Sfl Afls. o>uli^ 

7Mo|l o.^;^^ ^^u^.^ o. ol^«>^i oi^ AV-g-^c^ iiI^l-:i^;»llS. ^ 

^-^^^^ <^JL7]- Ai£^ <>H:7H «il^<H^l;^l Si^. 

<^1:^^^ ^551*^^ ^t«Ji^o)l JL^T^m: ^^^l^l^ tzfoj^ o] AlJESl^l ^^]^ . 7]^^ 
^Bl^§Bl-ol=.^ ^o]^ #A^ol ^;^-]-ar] :?}-^§>7l i-}- , ^^aJ:^]-^ ^^*l-7ll 
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^>^H1 ^^^«>^ ^'^Sl 7m^] ^fe 

'=>1*H1. ^ ^^^>*^ ^2fl<^l^ ^Alofl ^^^^}7] <H^^ ^J^^ ^7^;^ ^1=1 :?J-4i 
^7>« ^Alofl o]* ^ ^bj]^ ^j^]-. 7fl^*>7l ^«fl 

SL ^-fr^itofl o^ejl ol:iA]7!^ ;^ll2:tb ^«J]^ ^^^l7> -^JJej^r^^^ ^^-^^^ ^^7l«- ^7] 



^-^^^ 7fl^Al7l^>Hs. ^^a>-§- -^^^ ^^o] ^^^1^ 

3^^. ^ ^^-^ (a) ^^oll Hi^gEfoij^A^ #^^1. ^JB^*^^ 
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(b) h]^e1-o]:e.a^ ^^^^ <?}= ^^<ill '^5el#>^J €b1^e1-o]s. ^ Fc ^^^o] 2q-2i|- 

^1 ^ ^^#5-1-^ Fc ^^<^1 ^-fi-^^«^ ^Sfl ^^-^^ ^ ^ 

-8-7>¥tb i^^V^. ^1- ^MM: ^l^W. 

<31> ^ ^^<Hl^i "^^^ ^-^^l" ^r>x4 o]>^Vo^ l-^l^E^-olJE., 

#^ ^;4t!:<^l ^-fr^^^S. a^l^cf. 
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<32> ^ ^^<^^ "V]^^o]^A^ ^t^"^ ^i^^^^ §Bl^B}-ols.5q- ^^#3.1:^ Fc ^m-^ 

SVufol Hl3gBl-Ol^^^ ^^^IS 2}-g-^ ^ ^Cl-. 

1 (Ch1)4 Mr^'in 1 (ClD^ ^l^tb M-^^1 ^^1*>^. Ir^*^^*^ tl 

;^1 (hinge) 3.^*>7l:£ tbi=f. 

^1^*^^ §5^^Bl-oijE.sl ;^1^^^^ ^>^Ai?l^ ;*il^tbt:^. 

<35> ^7] l-Sl^Efol^o^ ;^1^A^ ^ ^ ^ ^ <^1 ^l-^- ^^^1» 

<36> >i}-7HlA-l, ^ ^^Sl ^^^fe «l^Bl-Ol = >^^ -f-^^^^ '^f ^-§-71 7> 2^2:^ ^ 

#B]3§El-olS.-i3]3gHl-o]H.>^^ Fc 2:^^ ol^V i^tb^^l-. ^. 

^^-l-^-ir^ Fc '^^<^ ^^3^1%^^ l-sl5gB|-o]c<4 i^1^b|-o] = a^ f''^:^^ 

^1 t}^ o]^o] -^-H-^^o.^ <?i^^J2.S.'«|, ^^#^1:^ Fc ^11711^1^ -srH ^fie1%^^ 

#h1^e1-o1:e. ^^^1. oi^^i cf^^ll- ^^^1: ^ ^^c^. ^ii- -f-«fl Aj^jtfl ^ o> 
^7>» :B.t:l- 313^-2^0.5. 4^ ojrl-. ^ ^t^o;] ^^^^IHI SH^ ^m^^^ # 

el^El-ol^iq. ^^#S.lr?l Fc <^^^ l:l vfl^l 10:1. w>^^*>7ll^ 1:1 ^^1 4:1^^ #h1^ ^ 
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<37> ^ ^T^o^ ^^^^ ^^^M 9X<^, Fc m^-?-^^ tl^1-¥-^ ^ 1-^ 



^71 ^^-l-S.*?! Fc IgG. IgA. IgD, IgE, IgM ^ oi^-o] ^^^o^ Pc 

^-^^^ -^^^ ^ ^-^H. IgG^ IgGl. IgG2, IgG3 ^ IgG4^ <^1-^ 

(subtype)^ ^^^^^^^ Fc ^^<^] ^l-g-* ^ ^cf. ^ 1:^^ ^tf^^ ^^^l7l- ^:?}:ofl7l] 
^-S-slfe ^1^^^ ;^l;»flS. ol-g-s)7l ^«flA-l^ ^^«}:-§-* -H-^^H ^71 Fc 

°mo] oi:^ Fc <^^^ ^<^1 Hj-^^l^l-t:!-. 

^^^^1:^^ 7>^^«fljL:diS ^^tb ^ ^^IIH- afe -H-;^^*^-:^ 

>«^^ 7^3i^ ^ o^i^ ^o]q- A>-§-^ ^ ^cf. ^ ^Tgo:) 

» ^^^^>^ ^^#^1:11 Fc ^ 7]^, se^ "?>^^^«^ sii<H 

•^l* IgG^ ^-f 214 238 . 297 ifl^l 299, 318 vfl^l 322 327 ^:^] 331^^ o]. 

^li^^LV if-^ ^ Slal. ^ o^:^ ofuli^AV ^7]7]. rf^ i^AV o.^. :Sl^sj»uj. 

^ ^^^^ -^i^l o>oli^A> A^^o] ^7>5]7lH- ^5. A>-§-^ 4. jir^.. 



60-13 



w^ 'U^y- 2005/1/7 



(maleimide) n-f- ^ ^^Amn]:^ (succinamide) -B-S.^1S ^^^^ ^o] vt} 
^7]<i^^^, ^Aluj-nls. -f}-£^s^ A^Aiqn]^ H.S3Z)^i,ilol:E, §].o]cs.a1 A^Aiq 

# «^Vi^l= -^^t!: #t^l:e.4 *?>^^°1i=f. 

al^Bl-ol^Aj ^^^IS. ol^^>^ ^^1^ W^-§-'=»n ^«fl ^71 *>t>l=^Al 

^-g-71* c|-<a:t!: «l:-§-7lS. #^^*>7iq-. ■^•a^-^S. ^^71-^^ ^-§-7l» 1-Bl 

^S^^^i ^^^^o]^si\. ^^^^^^ Fc <^^o] wl^Bl-ol^Aj tjfljfl^ 
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^4 ^^^^ ^^^1, m5^e^^^e|^A> (pLGA, polylactic glycolic 
acid) ^S^n^^ JL^:^} ^Wl, ^1^ ^t^l. ^m^. -^l-^V^^^V ^ 1: o] 

^<H1 ^ ^^<^1A-1 A>-§-7>^t3r wl^Bfo]:^A^ ^^^l^l ^^V^^ 1 vfl^l 100 kDa ^ 

7fls. ^^5)^ n oi:i:f-^cfl Afl^Tll ^^^^^ Ai^<^l ^^^-g-^ -H- 

r^^^ ;*il^lr Sit]-. 

at!:. ^2fl -fr^;^]- ;^fl3:-^«^ s^tb Fc '^^^ ^^^^ ^^2^ -g--^«j- 

*#>Hm «fl«3=«J-^«^ ^-Sfl =L ^S-il-^o] a^n> o>u]e^- s.t^ (folding) 
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o] ol^o^;^6> §>ji ^^c]^^ (homo dimmer)^ ^^S. -§--^^«-q^ol >^3a}:S)^b|1 ^«||, ^ ^ 
1^0; uBi^ Si^H ^l^^J ^ -y:^^^^ ^^^^ ^ 

*VS.^ ^iW^^l s^o] -§-ol*>ji, al^o]^ ^-g-o. 7^^]7} -g-o]^ ^3-;^^ 

^ Fc '^m^ ol-g-tt ^^-^^ ^^^]^ PEG^^ ^^^1^ 1- 

^-^-^^ ^^^m 7l^«>(| wl«()Al3E -f^^ <?>^>a ^ «r^^^ M-E?-^t:f. 

40 kDa^l PEG^* ^^^1^ ^^l^l]^ <^5^5l ^^7] 7]- ^^^<^1 ^1^1] ^ 20Mfl 

^7l-«:>31. ^B]3^^ PEGS o]-%--Syc^ ^^^"^^^ ^^^]^ ^ lO^fl #7>^ , 

«y:4oii PEG* o]^-s}c^ ^^#^1-^ Fc <=g^^ ^^^m ^■^•^m ^^7]7> 

iflfecll. PEGM- PEG-'^-f til«fl PEG-IgG Fc ^ ^ 

^^^l7> (mean residence time; MRT)^ ^7>1- ^o]:^ 
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6 ^2:). 

^. 7l^^ 1^ ^1^^^^ ^7H7'l7l PEG ^]^.^ 7>^ 40 

^ oVMel- #<?1^<^1<^1 #^1-1 ^V^-a^V -a-:£^l<=>ll '^ls7l^7>;^l 

^ti^^o|]A-l ^2B^ PEG ^^^^^ 5Efe ^d^^m- ^5- 

-B-2fl Fc <=g^^ ^>-§-^H ^^^'^m ^^^-g- ^^-§-<:>l ti^ 

7> -g-olt!: ^^tif. -^x^lo^ i^r^J^^ oy^A^ ^7M^o,s, oyy^^^o] 7}:^ ^o. ^o.^ <y. 

40 kD PEG« «J-^ ^ PEG-<&-^^* 1}-'^^ ^. ^ 

^^^^ ^wfl tfl^l HflS ^^i^l oV^i^^ ^ ^l^Al;?> 

■i: M-^'iT^. JL7>^ 40 kD PEG» A>-g-^^ tH-il ^7>7l- nfl-f 

^i^;^>^^ PEG* '^V-g-^.^^*^ -B-el^cf. 
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•S- ^ o]§ ^l-§-«H A^^jvfl ^^^l^lfe ^o^'^ 

^^^sLs^-«cJ-# ^b^-oi:e., ^>^^x^>. ^B]^^, P>HSi^^l %^^^:^>. 4a 

^4^1 ^H^-ol^^ T^l^ ol;^|.^ ,^5^;,^ ^>11^;^>. ^15.3I1A> 

^, <^>S2l5L^«-^^-E. ^5^J^^>. 3. ^^s\- ^S^^^^V. ^;^> VII. vill. 

^^V IX. l-el-^t^li^^ *^^^^>. -B-S-^m-:^!, riiH^S^m^ll. C. C-^-§-^ 

-B-i^;^V. ^^^^ %^^^;^>, ;^>^J:e^, ^^Jj^e^, ^A^:^e^-«J-# Jie 

^^^^ -i-^^l-^. ffl^ #e^^El-olJB. 7}-^e^-«J-# ^BfolJE.. s 

HlsHS-^-^# ^;^>. #elW [Fab]'. [Fab] '2. 

scFv^ -H-3E^fl, wVole]^ ^sfl yjjAi - i:].cij:^ , l-e)^ 



60-18 




%^ ^;^>: 2005/1/7 



c53> a-lj,, ^ ^T^o^ ^^^1 ^ ol-§.^ o>;g^ WJ-^^ ^ >.^^:^s^ a 

^511^1 ^^^J-J:^^^ ^1-^ ^^^J-Jl^^* o]-!-:^ ^]^^ rl-^^^ 7M<^1£ A>-g. 

I* 

h1jSe]-o1=.a^ ^^^^ t!:^ ^^A]^ q-til;^] a^^^ w1^b|-o1h.a^ ^^^^ 

^58> (a)^ 
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<59> (al) til^^ois.>^^ f-^^^ tb^ ^^'^ Fc ^ 

<60> (a2) ^^l-S^B] al^El-olcA^ ^^#5.1-^ ¥c <m 

<6i> (a3) ^7M^^ v]^^o]^^§ ^^^^ ^ ^^«^ ^^#^1:^ Fc 

<62> (al)<^A-i, tiv-g-^o] Ajei^A^ l-ej^gB^-o] = ;g^oi] ^^7] 

oij^^q. hi^e1-o1:e.^^ ^^^1^ ^-§- 1:2.5 vfl^l 1:5 ^^91 ^o] viy^^^ji, ^ 

^-§- 1:5 ifl:^l 1:10 ^^91 ^o] w>^3]-gf|-q-. 

<63> ^:^] (a3)^ ^-§-#^^>H ^^1 (a2)«^Ai ^^i^l^q- ^^Mlrfl Fc 

1:0.5 ifl^l 1:20 'S^-a ^ ^Jl. 1:1 xfl^l 1:3 ^o] ti]-^3i^l-cf. 

<64> (al) ^ (a3)^ ^-g-^ ^-g-o!) ^7>«r|.^ «]^E^-oi:E.-a ^^^sfl^ "^f^ ^ig: ^ 

^ ^l<^>ii :a.S.^>o]ce^o]:c (NaCNBHs), , c^^M^V^ ^^<^ Sfe 
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<65> ^7M^^ ^:^] (a2) (b)^ ^^>^ ^ ^^^4 jl^*> 

<^ ^^ci\] A>^5j^ ^oflAi ^^ofl tc).e|- ^i^*H ^ 

<=^11- ^^1 (a2)«^lAi^ <^^^1 c^-wjj^o^ ^7]^ ja.^^H 317] tifl;*!] HS. 

^^^1 ^ o.^ ^-§-7]-^^!: i^^m, ^5^1*-^^ >S9^H ^^^^ 

^y}^ *J=^^ ^^1- 
<67> 3^^^ ^ <=flS.^. ^S^. ^^JES^, ^3.S.E,, ^1-] 

^7>s. ^ ^cf. ^. ^i^fil t^r^-^^ ^l^^l^ ^^^#<^1 ^ % 

^^^^^^ ^1^ SE^ «cJ-** ^1^1- ^ ^*a^l<=>fl ^ -y:^^ AV-g-^v 

<^ ^ ^T=l-. >fl^^ ^ef. Afl>Hlol (sachet), <t^A-l (elixir). 

"^1^^. -§-^. ^1^. ^51-^ ^>^>-g-«^, ^s] 

n^'U ^ 9X^. ^ ^l^A^ q^^ ^1;^]- ;gZjL^ ^ nfl 
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i^tV o^e] ;gs.* ^ Sl^T^, ^i::^ w>^^*>7flfe ^^Hl ^^S. ^ ^t^- 

?J €H» ^^i-sVTll #^ ^ ^^^-1- -B-^ 7>^^^£ ^O.^ 7ltfl 
^ ^ -f-^ >^>-§-S]^ ^<^^* 7l§o.^ ^l-<^ ^ ^1^0^ 



c7i><.gAH 1> ^H:i3^^-PEG-^^#S-i-€ Fc ^-t^l^ I 
<72> <Ta-;^ i> ^^#S.*fl^ ol^tb ^^Ml:^ Fc :^]aL 

c73> Fc :^]3it}7] ^-^c^. 10 mM 9l^<^ ^^-§-^«^l -S-«fl^ ^;^>^ 150 

kDa^ ^^-^S.*^ G (Immunoglobulin G; IgG)(^^:^>, tb^) 200 ing<^l 7>==^^SBJ:4: 

^^■91 (Papain. Sigma>«>>, ^l"^)^ 2 mg ^^^}<=^ SVX:^]^^ 2^]:^ ^^t}^^^ ^ 
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■ir :^]P]zi}31 ^^#5-1-^ Fc ^^1-S->7l A 

^ "y^^^l^ Ja^^^^l ^^V^^S. 4^^«>5^4. ^^^^S.. ^-§-^-«^ ^-a-i-l-H^ ^^-§- 

^ (PBS, pH 7.3)^S. ^^^A]^ tt3s|^^i 200 (Superdex 200, Pharmacia^V) €^<H1 ^^*>^ 

^1^, ^"^^ ^#-g-^^ <^l-§-«1-<^ -B-# 1 mi/^^S. -g-#^>^T=f. ^^^S-lr^ Fc 

^7,>^oi >^T^^o.s e ^^^S-l-^ (IgG)^ F(ab')2 -^^ Si:^<^Ai o]^ 

^l:^*>^c].. Fc <i'^^- ^^V^ol -^AV^ Fab^ A ^^-t A>-g-^H 

^iTl^V^cf 1). 20 mM ^^-8-^ (pH 7.0)^^ ^^^^1^ A (Pharmacia ^} 

, ^^<^ 1t5s|^^ 200'flAi -§-#^^# 5 me/^S^ -fr^o.^ ^*>^ ^^ofl ^ 

^^^^ >^i7i*>7i ^^^\^■c^, o^7ioii loo mM m-:^^ CNa 

citrate, pH 3.0) ^^-§-^^ ^£7> ^^#^1:^ Fc <^^* -g-^^V^cf. ^ 

A ^^-^S. Fc p>^m-9-S. <3=<^1^ (polyCAT, PolyLC Inc. 

><>>-§-^M ^^l«>Si^i^il. 10 mM oHlE|)olE ^^-g.6B (pH 4.5) s:?ioflA-1 2)^ ^ 

S-^wfl (^^M-H-# 0.15 M ^ 0.4 M) ^ ^Si^ ( 

£ 2). 



<74> <^;^] 2> ^B]3^1^ «a:3^S>]- PEG ^^^^ 

<75> oj:^ ^^d] ^til^l^ ^-§-71* 7>^ ^;^>^ 3.4 kDaS^ aLD-PEG-ALD 
(Shearwater Inc. ^1^)* ^Bjsl)^ ^^-2h (Interferon a-2b. IFNa-2b, ^^>^ 20 

kDa)7l- 5 mg/me ^iES. -g-«l|^ 100 mM ^^'^ ^#-g-^«^ tl^ ^^3e|)^ : PEQfi] #wl7l- 

l:l. 1:2.5. 1:5. 1:10 ^ 1:200] ^7\i\<^x^. c^7]<i{] ^^A]^! Alo>iz:e.^*> 
ol = B]-ol= (NaCNBH 
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3. SigrnaA})* ^5. 20 mMo] S)£S. ^7\^JL, 4*0 '^'H aH^^V^A^ 3A];?> -f-o]- ^ 

-§-^1^^-. .^5^0^ o>Dl2i, «.4l6fl -a^^^S. PEG7> ^^Slal, PEG^i^ 

«^sl-7l- -^^^l* <a7l ^^>c«^ ^7] ^-g- 7>^1j1 (SuperdexR, 

Pharmacia. ^1^) 3.7] Hfl;^1 (size exclusion) aiS-Pl-SZLefliE)* ^>«^1*>^t^. -§-#"^^3. 10 
mM ^-f-S^J^nolH ^^-g-^ (pH 6.0)^ ^>-g-*><>^ IFNa-PEGl- PEGSi\- ^i^^^l 

<^s^, u]^J^ PEG ^ 27\[2\ '^B\^% <^^-7} PEG^q- -a^^ <^1^^1 ^-ilr^^ ^1 
71^1-^1^. IFNa-PEG» 5 mg/mi ^5.5. ^^^V^r^-. o]s.w.b1 «}:^>^^o] 7}^ o] 

^^1 ^4 -^--tl-l-ol IFNa : PEG^ ^^ 1:2.5 l:5^o] 

<76><^:^] 3> ^Bj3^^ -gr^-PEG Fc ^^^1 

>S-7l 2ol]A-1 IFNa-PEG <?i^^fl«^l ^^^#^1:^ Fc ^-t-^l^jjl 

^^1 l«=fl^i 10 mM 91^^ ^^-§-^<^l -g-tfl^ ^^#^1:^ Fc (^;=^>^: ^ 52 

kDa)-i: IFNa-PEG <S^^1 : Fc^ #til7> z^-z^- 1:1, 1:2, 1:4 ^ l:8<il ^7>*H ^-§->«'l 

^cf . ti]-^ofl^ 100 mM 91^<^ ^^-^-^ ^^S. ^-S^l^^i NaCNBH3» ^£7> 

20 mM<:>l ^7}^ ^ 4lC<^lAi 20^]:^ ^'>V ^^^] JS^^^^i ^-§-^l^i=l-. <ilS.^Bl ^ 

-i-'^'^l 7]-^ #J1 oj^^l ^o. «.AV^ol ^^ IFNa-PEG : Fc^ ^-§- ^w]^ 

l:2'yol 

^8> <^:^ 4> "?lBl34l€- ^5^PE(r-^^#S-ir^ Fc ^^^^ ^e) ^ 
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<79> .^-71 3^ -i-^^-g- ^ T^l^V-g- 1-^ ^ -¥-^1-* ^171*>JL ^S^^^ IFNa-PEG-IgG Fc 

^^tb ^ tl'il:'^ ^#-§-^ (PBS, pH 7.3)* <>]-%-^}<=^ -B-# 2.5 md/^^^ ^^«^ 
^4^17!^ igG Fc ^ i^l^-i- >ll7l^l-JL IFNa-PEG-IgG Fc ^-^^1 

^n-^ 3). <i1S.-fB| <a«H^ IFNa-PEG-IgG Fc ^1^^ ^^«^^ 1-^ 

#^^■1 pltiV-g- IgG Fc ^ "^sl- ol^^l7> ^;^flSlol o;[7l nfl^oj] o]* ^]7]^7] 

^7}S. '=>^<^]^ mL^^^] a.S.p>S^Bfl3^«- ^^^].^t:f. IFNa-PEG-IgG Fc 
^ 10 mM <^}M]E.^ (pH 4.5)-^^. ^i^^A]^ (PolyCAT LP. PolyLC Inc., 

^l^)-:^! 1 M ^^i4H# (NaCD* i-^tt 10 mM ^HlH^ ^-Hf- (pH 4.5) ^^-g-^* ^ 

^ ^S^tifl Cgsl-i^H^ 0 M ^ 0.5 M) IJ-'^-^^ ^7>S. ^;^ll3r>^al, t'H^-^S. 

^o]^ JEL^^^* A>-g-*M IFNa-PEG-IgG Fc ^"^^l^ ^^*>5i^. l-S^^ 

^ 'tsq (PolyWAX LP. PolyLC Inc.. ^^l^) 10 mM Tris-HCl (pH 7.5) ^-f^-g-^^S. 

^^]^ ^ ^^]^ IFNa-PEG-IgG Fc ^i^^l ^^V^V^ 1 M 'g^M-B^* i^tb 

10 mM Tris-HCl (pH 7.5) ^^-§-^* ^:£^nfl C^^^-Hl- ^£ 0 M -» 0.3 M) IJ-^^^ 

^^T^^ IFNa-PEG-IgG Fc ^■^^» ^^]-s}%t}. 4). 



<80><^Ale4) 2> ^ElBll^ ^4-PEG-^^#S.l-^ Fc ^^^^ n 
<8i> <^:^ 1> ^^#3.1:11 Fc "^^^l- PEG 9^^^]^ :^]2i 

<82> o^^ ^^ofl ^c^l^ljE. «}:-S-7l» 7>^, *^>^ 3.4 kDa^ #Bl<^€^#2l#^ 

ALD-PEG-ALD (Shearwater Inc. ^^]^)« ^^-71 1^ 1«^1>H ^^#3.1-^ Fc 
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'^^•^l 15 iiig/m£ ^S-S. -g-«fl^ 100 mM ^l^*^ ^f^-§-^"=fl ^^#5.-1:^ Fc '^^ : PEG^ ■!-«] 
7} 2^2^ l:l. 1:2.5. 1:5. 1:10 ^ l:20ol ^7}^}^t\., NaCNBHa* ^£ 

20 mM^ ^, 4t:<HlAi S^^V^a-^ 3X\:^ ^g-o}- ^o.^]^^, ^^#^1:^ Fc <^ 

oHir ^^^o.^ PEG : Fc ^^o] ^-^^ 

7] ^•Sl-<^ ^7] ^-i- 7>:^lul ^2El^>i (SuperdexR, Pharmacia. 3.7] Hfl^ll 3.S. 

p>S.li2fliqi- ^^^V^c]-. -§-#^^5. 10 mM ^^-§-^ (pH 6.0)^ >^>-§-*><^ 

IgG Fc-PEG-ALD» ^J;^!*]-^^. PEG^ ^W^l Fc <^^. ^l^-g- peg ^ 27fl 

^ Fc <^nc>] PEGi^l- ol^^l ^AV#^ >ll7l*>^^. IgG Fc-PEG «?1 

IgG Fc : PEGS^ ^-§- ^u]^ 1:3 ifl;^] VlO'^^o] ^<^s\^^, 

<83> <^;^l 2> ^^M^fl Fc «3^-PEG ^^l^Jflisl- ^3i\-^ ^>^^ 

<84> loflA-l igQ Fc-PEG ^^^l^il 91^^^ ^5^-2b (Interferon a-2b. IFN 

a-2b. ^^>^ 20 kDa)» -§--^^l^l7l 10 mM •^I'tV^g ^^■^^<^1 -g-«fl^ ^b^jjII^ 

A>-§-*>ul. IgG Fc-PEG "?!^^ : ^b)b|1^ ^:4-2b5l z^-z^- 1:1, 1:1.5. 1:3 ^ 1:6<^1 Si 

S.^ :^7>^r>o^ ^0.^1^^ ^^^^ 100 mM €#-§-^ ^Hfls. ^-S^1S>H 

NaCNBHa* ^S.7> 20 mM<^] ^7}^ :f 4t;<^l^i 20 ^l^?]: ^91 ^^^1 ^ 

^171 ^Jl, ^iS^i^ IgG Fc-PEG-IFNa ^^^^» ^4^«1->ll ^el^St)-. 
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«5><>gAHl 3> 91^ >y^^s^-PEG-^^^S.-i-^ Fc ^^^^ ^S: 
«6> 91^]^^ "^^-2b tfl^«^l '^^ = ^ (hGH, ^;<>^ 22 kDa)^ >^>-g--&>i. 

S = ALD-PEG-ALD (^;^V^ 3.4 kDa)^ l:5S ^l-sq«l-31^ ^a]<:^1 ^ 

hGH-PEG-IgG Fc ^^^11: ^ ^^^M'^^. 



c87><^Aldj| 4> oi:^ >c]-^tl:4-PEG-^^#S-i:fl Fc ^^^S^ 

^ '^3j~2b tfl^«^l "^l^ 3)-^^ ^S-M ^>^"?1;^V (G-CSF)l- A>-g-*>al, (^CSF^q- 

ALD-PEG-ALD C^;^]-^ 3.4 kDa)Sl l:5S ^>fe ^^ll^^j-al^ €^1<^] 1^ ^<atb ^c}-'^ 

-^S. G-CSF-PEG-IgG Fc ^^^>7fl ^^*>$i4. 

«9> tb^. ^'S^ G-CSFfi1 17^^11 6>xili^A>6] ^l^o.^ ^1^^ (I7s-G-CSF)€- <^l-§-^ 

<^ -1j-7l5!i- ^<a^ Ij-^^S. G-CSF -^£:^l-PEG-IgG Fc ^^^V^fl ^^«>^^. 



«0><^aH 5> >9>a^^-PEG-^^#S.lr^ Fc ^^^1^ 

«i> -aelsll^- «^3^-2b 1^1^ '«'^^^;^V (Erythropoietin; EPO)* A>-g-*>jL, E?OSi\- 

ALD-PEG-ALD (^7]-^ 3.4 kDa)^! 1:5s. ^-i- >l]iq*>jlfe- ^Ajc^ lij- ^^-^ ifj-i^ 

-^^ EPO-PEG-IgG Fc ^-^^IS- ^^^}7W ^^^}<^x^. 



=92> <^AH 6> #-1-71^ PEG# ol-§-^ ya^^ ^^^^ ^12: 

c93> oj^ ^^o^ ::i^oi ^Aiqplig =s.2)^vi]ol3 (succinimidyl propionate; 
SPA)tl PEG-1- ^>-§-*><^ IFNa-PEG-IgG Fc ^^^1* cf^sj- :^ol :^]SL^}^t\., 91^^]^ 

60-27 




1.0080299 ^^ «g;^>: 2005/1/7 



•^4 10 mgo] -g-«fl^a 100 mM "^^^ ^#-8-^«H] '^^^ SPA ^-§-7l» ^fe. ^;^>%= 3.4 

kDa^ l-a|<^]€^#sl€-"?l SPA-PEG-SPA (Shearwater Inc. tlE^iil^ ^^r^^ : PEG^l 

7> i:i, 1:2.5. 1:5. 1:10 ^ 1:20^1 ;g^*>a^ ^7>*>Jl, -^'^'^I'^i €^^1 

^'H 2A]:?]: ^f-^V ^-g-Al^tf. oiE^ji)]^ .y-sij.^ ^o]^ ^7]^ o>Dli, ZL^- -ti^^J^.S 

PEG7> l:l^ PEG-IFNq ^^^1* "^71 ^«>o^ 7>>^lal ^3^1^^ 3.7] ufl 

>ll aLS.T3>S.ZLE]|5£)# ^Al^l-^c)-. -§-#on 10 raM ^#-g-«^ (pH 6.0)* 

-g-^M IFNa-PEG PEG^ ^b]!?)!^ ^sj-, d1^-§- peg ^ 

PEG^ <a=^ 3.^<^ 27l]SJ ^B]5il^ ^s|-7> ^^^a ^iTl^V^tq.. iFNa 

-PEG ^^#^1:^ Fc» -§-^^>7l ^^1^ IFNa-PEG 9^^^]% ^ 5 mg/miS. 

^. ^-^l-^l 13)- ^^tb ^cJ-^-^S IFNa-PEG-IgG Fc ^^^1* ^]^^}^^. <^]S.^B\ ^ 

1:2.5 ifl:^] l:5'a<^l ^"^l^jS^cf. 
^> ^7lsq- ^^tb IJ-'^* =7^^*>S) ^-§- n^o] s.^ n-^}o]s.^xmx\ 

^n]^ (N-hydroxysuccinimidyl ; NHS) SEfe ^^-art-ll^^l = (Buthyl aldehyde)*?] PEG 
(NHS-PEG-NHS; Shearwater Inc. i^]-^) BUA-PEG-BUA# a>-§-^><H IFNa-PEG-IgG Fc ^^5^ 



c95> <^Al<:fl 7> tq.^ PEG* ol-§--^ ^^^^11^ 

91 ALD-PEG-ALD (Shearwater Inc. ^l"^)* ^>-g-«1-<:^ 1^ 2Si\- ^'^^ ^^"^^S. IFN 
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^^^]^ : PEG^ 1:2.5 ifl^l l:5«gol ^oit^ojq-. IFNa-PEG 

9^^^]^ ^ 5 mg/me*^] ^^tb ^. <^11- <^l-§-*H 1^ ^t/^l 34 -^^tb ^cJ-'S-^ 

S IFNa-PEG-IgG Fc »lS ^ ^^l^V^x:]-. 

^97> <«lii7«^l i> PEG-^B|5^1^ ^^^]^ 

-'98> 100 mM ^y-a:^^ ^^-8-^ (pH 6.0)«fl ^Blsifl^r '^Q:^ 5 mg^ 5 m£7> £| 

£^ ^altb ^. PEG^ 40 kDa^ ^l^^l-PEG-^til-^l^ (Shearwater^V, 

^Bl^n^ : PEG^ #Hl7> l:47> ^7] -g-^«ifl ^71-*>5I4. ^7] ^-§--8-^ 

NaCNBHs* -^S. 20 mM«:>l S)3E.^ :^7>t!: ^, 4t:«^1'^i 18^1:^1 a^a-^^&I is 
tiVAl^li^Ai ^-i-Al^cf. olBlJJil^ «y:54ofl PEG* l-*^^^Al^]7l ^sfl o^lf^r^o]. 

^3E.7> 50 mM^l ^7>-&>5icf. 
=99> PEGS] ^^-§-^ ^Sfl G-25 (PharmaciaA»^ o-|-g- 

*>^i^. ^^1, 2 -^3] (column volume; CV)2\ 10 mM Tris-HCl (pH 7.5) ^^-g-^^S. ^ 
^-i: ^^^^m ^ ^-§- ^^^V^jL, sj-^v 260 nm<^l^i ;^>^^ ^^/^l^ ^^J£» ^ 

#^^T=1-. ^7l ^<at!- -§-#«>^ H7l7l- ^ PEGS. ^Bl5ijl^ 

•^47> -§-#^al T^m-i- PEGfe ^l^Vl- ^al M-^oil -8-#s|7l r^l^'Hl PEG-IFNa^^ ^el 

lOO >^7loflAi -g.t^6^o.S.^Bl PEG-IFNa 'S^^m 13]^ ^*^^*>7ll ^el- ?§;*ll*>7l 

^«S*V^^-. 3 mesi #e^^ri <tJi| (PolyWAX LP. Polywax Inc.. ^]^) 10 mM 
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Tris-HCl (pH 7.5) ^#-g-^ ^.s. Jg^^Aj^rf. PEG-IFNa ^^t^l* ^^t}^ -§-#«-^* 1 M/ 

•fr^o.S. €^ ^7>^ 15 Ail^^V^cf. 30 1 M 

NaCl ^^-g-^^^ 30^ ^'it 0<^l-^i 100%^'V^l^ ^ ^S^tifl c»1-§-*H HbI-, t^I- ^ 

«?1E-13J|1^ ^E|.o^ c^:g^ -g-#^^^ 371 tifl^ll a^ti>s.Zl2fliill- ^f§^^x^, 10 mM 

^<LVq-m# ^^-g-^ (pH 7.0)^^ ^^^^m TT^sJl^i 200 (Superdex 200. PhannaciaA»oll 
^71 -g-#^^ ^^«H ^^t!: ^ ^^tb ^^-g-^o.^ -g-#*>Stq-. olnfl, 1 M/^o^ -o^o. 
^ ^^-g-^-S-i: JEB^- ^ C1-PEG71- ^Bl^ll^ o^3j^- 2.ic-PEG7> 

^•^1 40 kDa PEG7> ^^4^ PEG-hGH^, PEG-G-CSF ^ PEG-i^s-G-CSF -B-:£^]* ;tllS*>^ 



i03> <a]a<^ 2> ^1E]3^€- ^s^PEG-^^^ ^^^^ ^12: 

i04> ^Al<m 1^ ^;^) 2oilA-1 IFNa-PEXJ ^^^lofl "g:^^^ ^^Al7l7l 10 mM 

91^'^ ^^-g-^-^oil -g-«fl€ <y^> 'S^^ (Human Serum Albumin. HSA, ^ 67 kDa)(^'a;<>. 
# IFNa-PEG : "^-^^sl -i-ulJl- z^-zl- i:2. 1:4 1:80] ^7}^ ^ 

^m^. 100 mM 91^9^ ^#-§-0-^ ^^S. ^^^JL, NaCNBHa* ^S. 
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7}^ ^JL o]^^ Jf-s). -^^#^1 IFNa-PEG 9^^^ : "gr^^fil ^-i- 

105> -i-^tiV-g- :f Dl^-§- 1-^ ^ ^]7]^}Jl IFNa-PEG-^^^ ^i^^l 

^tl: ^ 10 mM «iHlH<0: ^^^6n^ o.^ 2.5 ro<l/^^S. ^4^1?^ ^ 

^ IFNa-PEG-'&-f'?l ^^^1 ^^ofl^ ^]^-%- ^bIj^H^ 

IFNa-PEGh^^^ ^^-^^ 10 mM 0^!^-^: (pH 4.5).^^ ^ 

^^A]?! (SP5PW. Waters, ^]^)<^ ^JL 1 M ^5}-M-H-i- (NaCl)# i^t!: 10 mM <^HlH'a: 

i+H-i- (pH 4.5) ^^-g-^-S^ ^£ 0 M 0.5 M) 

^7>S. IFNa-PEG-^^T?l ^^*>7)1 ^^*>5^T=f. 

106> ^<^^ ^^"^^S. G-CSF ^ 0.2] -H-J£^lo11 z^-2q- ^^i?lol 

hGH-PEG-*^-^^, G-CSF-PEG-*a:^^ ^ l^s-Q-CSF -R-iE^l-PEG-'^^^ ^^^^ ^]^^}SX 
^. 

108> (1) 1^.^;^ 
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:i09> Ji^7] ^X\6^^6^A^ ^"^^^ 4 tfl;^l 20% ^iE^wfl A>-g--^ SDS-PAGE 

^ ELISA (R&D system, i^l^) 1}-^^ <^l#«l-<^ ^tl*>^^. ^H. IFNa ^ IFWa-PEGfe DTT 
(DithiothreitoD* 50 mMSl <a=-9-S. ^7}^ ^ SDS-PAGE* ^a1^>o|ji^ IgQ ^ IFNa 
-PEG-IgG Fc^ DTT ^<^] ^7)1^1 ^t:^. 

no z^- ^«fl^s^ SDS-PAGE 3£ S*^ q-Bj-vflo^c)-. £ 30. 5^^^ ^o. ^ ^j^^^^ jpj^^^ 

-PEG-IgG Fc (A), I7ser-G-CSF -PEG-IgG Fc (B) ^ EPO-PEG-IgG Fc (C) 

7] SDS-PAGE ^^o]t].. 



iii> (2) m^^^ 

ii2> -^71 ^AHloflA-l ^^-^l"^ ^t^]^ "^tJ^ 1r5^^:i (Superdex. 

PharmaciaA»3). 10 mM ^^-g-^n (pH 6.0)^ -§-#^^S ^>-§-^>^ 3.7] ufl;^! 

3.S.o>Sll2fls:] 5E)a^;3^^ tfls^isf alJ2:sf|-o^ ^'J+^l-^ ^^l^+^l-Slxi)-. o] n] 

^i^^^ Si^ IFN-a. hGH, G-CSF. 17s-g-cSF, EPO ^ IgG FcS. a7l flfl;^! aS-T^VSZLBfl 

1:^ Fc '^^ofl «fl^«l-fe 5E|3L^^^ z]- :1^^H1 'Sel^^^ 

H3> HSn>£zL5fl2l o]^cfl ELISA (R&D system. 1^]^) 1^-^^ '^^^V^cf. IgG Fc7> 
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^sl^cll, IFNa-PEG-IgG Fc^ ^-f<^^ ELISA«^1 ^«fl ^o] tflgf of 30% :^ 



114> (3) ^^^1^ ^ 

115> ^A]c^oflA^ la:^^^ ^M'^l tfl«ll 37] aS.f>£ZL2fl5ll# ^^1^ ^ 

280 nm<^lA-1 ^^^-i- i^fl , IFNa-PEG-IgG Fc. hGH-PEG-IgG Fc, G-CSF lJ(l7Ser-G-CSF)-PEG-IgG 
Fc^ ^7^^ 70.000 ^fl^l 80.000 Da^ Mr^^ nW^mt3i\6\]X\ ^^stj^l- ufEl-ifl^tf. je 4^ 

IFNa-PEG-IgG Fc 13:^^ ^-^^1^ aSi=l-S.zi5fl2E| ^3i).» tb^, 
EPO-PEG-IgG Fc^ ^-f^fe ^ 88.000 Da«^l «fl^*>^ ^^H>H ^^^^3.7} ^tlsj^ 

^. 

ii6> 2^ ^^0]^ A]ss^ ^^tt ^^}^^ ^91^}7] MALDI-TOF (Voyager DE-STR. 

Applied Biosystems, USA) S^JL'^ ^^^^7]* <>l-§-*H ^^^VSi^^l-. i^flH^ 

^S-fe ^IM-^-Ji!: (sinapinic acid)^ ^l-§-*]-^-^^ , 0.5 #e|-<^1 

^•^1 lEa-sH ^^V'S ^. i^llH^^ -§-^* ^7>tb 1=1-^ ^-^1 o]^ 

•€ (ion source)"^ H*a*>5l^. S^lB) i^^^S elM^H TOF 1}-^ ^^1* ^]-g- 

^«S*]-^o.p^, o]^^ :;(\<^^ o]^ (DE)^ >^>-§-*>^ ^^^'^I'H. 

750 nsec/1500 nsecS., ^ 2.5 kV^l :^^^># ^^ 7>^2}-*>5|t:f. 

Efi^ £. 5^ EP(^PEG-IgG Fc ^"^^s] ^^^^ y^^e]-^ ^^]'^. n ^ 

^€ EPO-PEG-IgG Fc 13:^-^^ ^^^1^ 90% o]>a-o]o^jL, ols.^]^^. oflj^ 7V^7>^ ^;^>^^ 
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M-Bfifl^t:f. ^^#5.1:^ Fc 'm<^ ^m*^^} (BP0)7> 1:15. ^^fl*?! 

118> 1] 





(kDa) 


^^^1 (kDa) 


IFNa-PEG-IgG Fc (>aA|o}| i) 


72.8 


72.6 


hGH-PEG-IgG Fc (-^a] o4| 3) 


75.6 


75.6 


G-CSF-PEG-IgG Fc 4) 


72.3 


72.8 


17S-G-CSF -H-S.;*ll-PEG-IgG Fc (^^]^] 4) 


72.1 


72.2 


EPO-PEG-IgG Fc ('M'«>HI 5) 


87.6 


88.0 



119> <^-^<^l 2> ^1-^^^ 2:AV 

i20> 2]- -s-tg- 5 D>B^o^ SD ^B. (Rat)<Hl ^-a^ -^^s^lr^J cj-^fl^ (tHs$)4 ^7] ^ 
wlJaK^oflAi ^flstb ^^^1, PEX5 ^-^la:*-^^ ^ ^-^^sl c>^^ 

^ wlja^^cl-. ^ PEG-^:l^l, ^«-]|^ ^ ^ 

^ ^^-^^ ^-^^1 ^ 100 /ig/kg^ ^^V^^Vtl: ^. tflS^-ar ^><«> ^ 0.5, 1, 2, 4, 

6, 12 , 24 . 30 , 48 , 72 ^ 96^1:3: ^flt^V^i^, ^l^^^^ ^>«>> ^ 1, 6, 12 . 24, 30 , 48. 
72 . 96. 120 . 240 ^ 288 ^]:?} ^<H1 ^m^^^. n^^-t ^-H-*m #«-<=»fl ^^''^IM 2.o> 

^*>^^. ^fl 'a=^ z^- '351%'^^ tfltt <^1-g-^H ELISA ^cJ-'^-^S. 
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% ^S.^] S^^Vfe ^1^-8-. Ti/2^ ^^7]». MRT (mean residence time)fe 

122> [a 21 





IFN 
a 


lKNa-40K PEG 
(Hliaofl 1) 


(Hljacfl 2) 


lKNa-Pli(i-lgG Fc 
(-i^H 1) 


Tmax (hr) 


1.0 


30 


12 


30 


Ti/2 (hr) 


1.7 


35.8 


17.1 


79.7 


MRT (hr) 


2.1 


71.5 


32.5 


104.5 



123> [jE 3] 





^Sl'g h(}H 


hGH-40K PEG 

(HlSofl 1) 


hGH-PEG-^^^ 
(«lja«fl 2) 


hGH-PEG-IgG tfc 
(-M^H 3) 


Tmax (hr) 


1.0- 


12 


12 


12 


Ti/2 (hr) 


1.1 


7.7 


5.9 


11.8 


MRT (hr) 


2.1 


18.2 


13.0 


18.8 
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124> IS. 41 





G-CSF 


lr%/or 4Uli. rtiu 

(uliaoij) 1) 


(aijao^i 2) 


(i-Ci)K-Pl£G-lgG Fc 
(^Ajoijl 4) 


Tmax (hr) 


2.0 


12 


12 


12 


Ti/2 (hr) 


2.8 


4.8 


5.2 


6.9 


MRT (hr) 


5.2 


24.5 


25.0 


32.6 



125> IS. 5] 





S-G-CSF -H- 


I'^S-G-CSF 

-40K PEG 
(alJiK^l 1) 


I'S-G-CSF 

-PEG-'g--?-^ 
(B]jao^l 2) 


i'S-G-CSF -^-IE.m 
-PEG-IgG Fc 
(^Aloij 4) 


Tmax (hr) 


2.0 


24 


24 


24 


Ti/2 (hr) 


2.9 


4.3 


6.4 


7.0 


MRT (hr) 


5.8 


24.4 


25.1 


33.2 



1 
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126> is. 61 











^'^^ m 


(Darbepoetin-a) 


liFO-l>EG-lg(J Ifc 
(.^^M 5) 


Tmax (hr) 


6.0 


12 


30 


Ti/2 (hr) 


9.4 


18.4 


61.5 


MRT (hr) 


21.7 


36.7 


117.6 



2 ^ S. 6^ ^1- ZLBfl^oflAi ^ ^^ol. IFNa-PEG-IgG Fc 

^^^^ ^-f ^^7l^ 79.7^1 ^^t| «yBl3Jll^ <y:3i}-oll al^fl 40Bfl ^7>*}5t 

wliiI<^loflA-1 40 kDa PEG-IFNa^l ^:^7]91 35.8^]:0:M.x^ ^ 2^ ^7}^ ^o] 

4. PEGSI ^^-^^1:^ Fc '^^i:)!^ '^-f^'^l IFN a-PEG-'&^T?!^ 

^^71 7> 17.1^1^0.^, ^ ^^^17> ^^tb m-f- ^^7l# ^4^1-'^^ ^ 

Stb, a 3* >a ^3:^^51 ^Bjail^ 'yrsq-iq- wl^tb ii<^ 

= ^^7l7> 1.1 A]:?>ol^ 40 kD PEG» ^^7] 
7> 7.7^1^0.^ ^yy^o^o_j^^ ^ ^^o^ ^^-i-^l-^ Fc tfl^ ^^^^ ^^A]^ ^Jf 

I 
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11.8^1 ^7l2^ ^7l-«>5|al. 0)51^ :i3|.s«LBl <^:^ 

i29> a 4 ^ a 5<^lAi :a.^o], ^.^s^ ;^1-^<?1;^>S!]- -B-£^H1 tfltb -f^ 

^r^n^ x>-^^;^>5!l- -^3E.:^1i1t4 40 kD PEG7> ^^J^^^j- ^^^^ 

^ ^7i-Ai7i^ ^^■i-s.-i-fi Fc SL^-^ m<^^ «i>qei- 

el ^ «J-^<^1 -^S^flollAiS ^A}^ J12).» Ul-Ef'i ^o]^ <Q7fl 

130> S 6 ^ 3E. 7<^A-1 ^^o]^ ^^^7> SjcH ^o^1§ ^^T^ -^S-^^^l^^V 

(erythropoietin; EP0)<H1 -g- ^«J^^ ^^^1^ ^^7] ^7}s.^-7} ^<^^ 

9X^. ^. ^%=?- ^M'^^A^ %^ ^^7]7\ 9.4Al^o]ji, EPO» Jl 

oi.>g>g^ ^tl EPO (Darbepoetin-a , Aranesp. Amgen, USA)^ ^-f^ ^^7]7> 18.4^1 :?>o.s 
^7>*>^ ^o.^ M-El-l^c]-. a^^^ 'S^^^y^H ^^#5.^^ Fc ^^^1^ ^ ^1^^ 

EPO-PEG-IgG Fc ^^n]^ ^^^]^ ^^7l7> -^^ 61.5A]^o.s. ^71^^ o.^. ^7]-*l-^c1-. 

i3i> ^7l 1: ^ i3>sq- :^o], ^ ^T^*>{| irj-e^. ^^^^^^ Fc "^^^ ^ 

S>^7l« M-Ei-iflojcf. 7l^o^ #7H7l7l ^tb PEG 

^l^^^<5l 7>^ 40 kD PEG* ^^^^1:^ Fc 
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Hfl^ PEG £^ ^^S|]:a.t|- ^-^tl: "?V^^^4 j^l^A]:?}- 

(MRT)^ M-^iflfe -i: nfl, ^ ^^-^^ ^^^M ^tb 'y:^^^ ^ ^1^^^ jLij- 

tb^, «1^e1-o1:e.'«^ 10 kD PEG* IFNa-PEG-IgG Fc ^^^]] ( 

7)# A>-g.*>(^ >a-7lsq- iJ-'^-^S. ^^7l* ^^^^ 1^. ^^71^ 

48.8^1^0.^ q-El-q- ^TL]-^ 3.4 kD^ PEG* ^}'%-^ ^^-^^ ^^^1^1 "t^ ^^7]^ 79. 7^]^ 
-e.t:l- ^4i«1-^Ti}-. tt1^Bfol:E.^^ ^^^1^ PEG^I ^^V^ #7H1 M.^ ^^7]^ 

€ A<^lol wl^El-ol^^^ ^^^^ ^^>%=:a-^^ ^^#^1:^ Fc '^^<H1 J-ji|.oi 

^<3^ ^ $ii=l-. PEGS! tiV-i- nf-^ ^^A]^ :i^7l ^^V^ij- 

7> <^C|l:g>olc ^^71* PEG* A>-g-^ -^A>^ o^.^-^ Jfi-^t^-. 



133> <^^cil 3> >tfl5.vfl 

134> (1) ClE^sil^ ^ajq^ ^^^^ A-fljtifl 

135> <^-^n^ o^^. ^^^^ ^^^S^ ^iJEifl Ir^^Hliil* IFNa-PEG-IgG Fc (-M^Hl 

1), 40 kD PEG-IFNa (wlil'^] 1) ^ IFN a -PEG-'y:^!?! (tilSofl 2)^ W^l^l^ ^^i-^ ^i^^ 
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^vfl<« Bl-ole)>is. ^f^a-t^l-Hl (Madin-Darby) ^ M]S. (MDBK. Madin Darby 

Bovine Kidney, ATCC CCL-22)* A>-g-*].^ >^l5E.wfl<a: o.^ ^^^}^^. ©H. PEG7> 
^1 ^4-2b (NIBSC rflS^o.^. A>-g--5r>^cf . . 

MDBK ^S.^: MEM (minimum essential medium: JBI)<^1 10% FBS ?J 1% ^HT^-ifl ^H^S 
^7}^ ^^]^^ 37*C, 5% COz^ «1)<y=*>^cl-. ^^*>ai;^l- *>fe AlS-^q- S 

§1-^ (NIBSC ^^IS^^)^ ^S. wl)<a= Mfl^]<:^l sl^^Vo^ 96 € l-efl^lM^ € 

1-511 <^lS<=fl 100 ;Cie'5^ 7m ^, 37X:. 5% CO2 ^ l^m 7>^ flfl'3=«>^c^.. 

^ ttl-ola]^ ^5.7]- 5 i^^l 7>103 PFU7> 2:^^ VSV (Vesilculer stomatitis virus)* 

£€• 37'C. 5% (X)2^ 2:?i<^]A-l ^ 16 tfl;^! 20a1:?> ^7>S. wfl'y^^VSI^. 

«fl<a=^* ;^171*>J1 #o>^^ xfli* ^'^^1-71 ^^}c^ ^B.^ (neutral red) 

100 /^-^l* ^7>^ :f 37°C, 5% CO2 ^*^> tifl'a^^l-^^cf. ;^l7ltt ^ 

100% 1% o>^l3AVo. ^<>|A-1 100 M-*^ ^ €-*<^>H 

^•^l ^ 540 nm«^l^i ^^*>^t:f. i:fl2:^^ 1:^31 (blank)S. «:>al. o^^§ tfls 

100%^ ^^*V<^ 50% M]S. -^^S] -^5. (ED5o)» ^Ki^V^^-. 
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138> [£ 7] 
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-g^ii (.ng/me; 


ED50 (lU/mg) 


^S'g IFNaoll c)Jt!- 
^tfl^ (%) 


IFNq 


100 


4.24E+08 


100 


IFNa-40K PEG 


100 


2.04E+07 


4.8 


IFNa-PEG-^^-¥-^ 


100 


2.21E+07 


5.2 


IFNa-PEG-IgG Fc 


100 


1.19E+08 


28.1 



139> a Wl-iq. ^o], PEQol] ^SJ] 4.^^ ^El5^l€r %>aS.7> ^-^jS);^] ^ 

^ ^ofl til^Vc^ 'i^^* 4^ ^t:^-. PEG^ 3.7]7} tV^^^^ 

^7}-s\-^]^ ^tfl^ o.^ #^£7l- ^6^:^1^1511, 40 kD^ PEG7> S.^^ ^^3^ 

-arsl-sl %^^3E^ n 4.8%» ^ M-El-i^t^. <?lBl5|l^ ^3^31 ;§-f . 12 kD PEG7> 
^-^ofl^ 25%. 40 kD PEG71- ^-f <H1^ ^ 7% ^iE^ ^l^^^fl ^^^-jl 

«> ^tf (P. Bailon et al . , Bioconjugate Chem. 12: 195 - 202 , 2001). ^, PEG^ 

^7l7> ^i^^i ^JlS. ^ol\i: 7M0I A^slji ojlrf. 

140 "^-^-^-i: ^^Al^ "^I^lJEll^ <^3il.o^ Al^:a^ifl ^a^^ ^^^^ofl til^>o^ oi: 

5.2% ^£5. #>^^^ q-El-xflo^rl-. ziBiq-, ^ ^t^oJ) 142^. Fc ^Bl 

^^'Hl m^Altl ^^^<H1 wl^o^ ^tfl^l «^^S7> 28.1% ol^o.^ ^7^0.^ ^ 

•^l-^* ^ Si^cf. oi>^o^ ^sj-^^-Ei, ^ ^tgo] o]Ei3j|i.i. <y:5^£!l. Fc 
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i4i> (2) ^«J?^ ^^^1^ M]S.^ 

142> oi:^ ^J^M^ ^^^^ ^l^tfl ^]SL^}7] ^^l-o^ hGH-PEG-IgG Fc, 40 

kD PEG-hGH ^ hGH-PEG-'t^^sl ti]^ aI-^^I-o^c}-. 

143> oi^ ^^^^S.^ Sl^^d -B-^>^^^ >^15L^ ^5L^ (rat node lymphoma) 

^1li^<?l Nb2 M]S. (European Collection of Cell Cultures (ECACC) #97041101)» <^l-§-^V'^ ^] 

144> Nb2 «fl«y=«^ (Fisher's medium)*^ 10% e}1o> -f^ (pBS. fetal bovine serum). 

0.075% NaCOs. 0.05 mM 2-1^11 s^S.<^]^* 2 ml ^^Bj-i?!^ ^7>t!r wflxlofl/H ^"^^ ^. 10% 
^ "1^^ ^1^21^ ^'a-?}- i3fl^l«^A-l 24Al:a- ^«?> wfl«^<f«>5l^. afl'^f^^'^l-^i nfl'^J^ ^-fli 
^ ^» ^1<^ ^ 20,0007fl^ 96€ ^B^l<^m^ 2^ ^. hGH-PEG-IgG, 40 kDa 

PEG-hGH. hGH-PEG-^-¥-^. ^:4S.^^ (National Institute for Biological 

Standards and Control. NIBSC) ^ -^^^31=.^ (HM-hGH)* ^^^}^ -^£1 

^ ^7>tt ^ 37X:, CO2 tir^7loj|A-l 48^1^ ^o]. ttflo^tj-oicl-. o]^ ^s.^ A^^^ ^£ (sq- ^ 
^ ^)1- ^^^>7l ^«fl vHli 'g^q= (cell titer 96 Aqueous One Solution. ProraegaA>, 

1^1^)^ ^ « 25 fd'A ^. 4^1^ ^rJ^^V^cf. o]^ 490 nm<HlA-l ^^^V 
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145> IK 8] 







(U/mg) 


-S-tfl^ (ft) 


hGH 


100 


2.71E+06 


100 


hGH (NIBSC 


100 


2.58E+06 


95.2 


hGH-40K PEG 


100 


0.206E+06 


7.6 


hGH-PEG-it-f-'a 


100 


0.141E+06 


5.2 


hGH-PEG-IgG Fc 


100 


0.76E+06 


28.1 


al«-^J*=l/ED5o>i06 (ED50: ^tfl 


5om ^^^^ 'a=) 



i SoflA] ^ =^ Al-^oll A>-g--^ A]^^ 01^ :^^A^ A^]^0^ A^ 

^t^, 40 kDa^ PEG7> '^^^ ^^^SLS^^l oj;^ ^ 

1:^^^ 5.2% ufE^-xflo^c]-. ^am, ^ ^^o]] ttj-e^. 

Fc ^^^ss^ofl >^tfl^ #^^£7l- ^9^^ tflw] 28% 
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-9- ^^S. ^ Sicf. ^ ^^31 Fc ^^-^^ ^-t^l^l ^7>^ 

olJ=^^ f-^^l^ AV^C.s. ol^ ^^^^ 0^0.0,1 ^o.s. 5i|-q-S]t«^. o]^^ 



i47> (3) 3).^^ ^sv) ;^>-=-6i;^]. ^^^1^ >HlSvfl l:>^wl5i 

G-CSF (Filgrastim, "S:^), i^Ser-G-CSF -B-£.^, 20 kD PEXr-G-CSF (Neulasta, 

USA), 40 kD PEG-17S-G-CSF -^£^1. l^Ser-G-CSF -B-S-^I-PEG-^^^ ^ l^s-Q-CSF -^^^^ 
-PEG-IgG Fc^ ^^^^ ^^*>^^. 

149> -f/^, 61:^ 7]^o^ >m5.^^ HL-60 (ATCC CCL-240, Promyelocytic leukemia 

patient/36 yr old Caucasian female)* 10%2] ±. eJ|o> "t^* i^isl-^ RPMI 1640 tifl^Hl^i 
«ll'a=-3l-47l-. ^^>» 2.2>105 ^SL/raio] ^^^-^ ^, DMSO 

(dimethylsulfoxide, culture grade. Sigma)* 1.25% (v/v)7> ^iE.^ ^7>«1-^t:^-. 
'HlJE.^* 96€ 1-^1<^1H (Corning/low evaporation 96 well plate)<^l 90 ul^ ^^^^ €^ ^ 
i7> ^ 2>1047fl7> tb ^. 5% C027> ^^51 37°C wfl <y=7l oj] a-^ 72Al^ ^<5> aflo^^]. 

i50> G-CSF ELISA (R&D systems)* ^£7> ^.^^^^ ^ ^•IJL** -f-^-^ 

^5.7} Sls-s. RPMI 1640^^ 5)<^*><^ ^5.7> 10 //g/mAol 5)3E^ ^V^Jl. 
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<*1« ^-^1 RPMI 1640-0^ 1/2^ ^-i^^l-fe- 1951 ^4^>^rq.. n>s.o:];5i X\^^ afl 

«a= HL-60 z]- ^oj) 10 7mc^, ^3E7> 1000 ng/m^^JfB^ o|^;^c.^ 

^^t^. ^oil'^^ ^1^*^ ^^e^tl- '^IliE^^ 37^ tifl*a=7l«5flA-1 72^1:?> 

I5i> ttfloj:^ Afl3L^^ ^7> ''^o}^7] ^i}c^, CellTiter96™ (Cat. No. G4100, Promega 

152> is. 91 





ED50 (lu/me) 




G-CSF (Filgrastim) 


0.30 


100 


"Ser-G-CSF ^S.^ 


0.26 


115 


20K PEG-G-CSF (Neulasta) 


1.20 


25 


l7Ser-G-CSF -a-£^-40K PEG 


10.0 


<10.0 


"Ser-G-CSF -8-£^l-PEG-'&-¥-^ 


1.30 


23.0 


"Ser-G-CSF -fi-iE-Sfl-PEG-IgG Fc 


0.58 


51.7 



S 9^11 A-1 fl].<4 :^ol, oVDli,A>^ ^^A]^ 17Ser-(}-CSF -^£^1^1 ^^#5-1-^ Fc 

^^^IS ^n^^ ^^^1^^ Hl^tt Jl2)-» M-El-ifl^rf. PEGofl 4- 

Jl^o] ^o1^^ olD] ^01^ ^r^. (tflt!:^^ :^12003- 17867s). . ^-i]^ 
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<^l-8-€ ^ 9X^. ^ ^'^<^ ^% ^1^^ ^-Br ^AVs. <?! 

^^JL» ^^^^s M-Ef^ 4^ Sic).. 

^1-^ -§-<5mai ^]^^ ^ $X^. 



60-47 



mmQm299 ^^>: 2005/1/7 

PEG^I 3.7)7} 1^ ^^^^ ^7}^M^ ^tfl^ O.S. %^iS^7} ^<H^^ ^ 4^ ^ 

al, 40 kD^ PEG7> ^<i1^ ^-f<Hlfe 17ser-G-CSF -fi-S^^ #>^j3E<ifl h1«1-o^ e> lOft ol-6:>^ nfl 
-f M-El-xfl^tq.. ^. PEG^ ^^l-^ol ^7>*>^ t# ^^7lfe 4<H^l7fl 

t3i\^0_s. ^S.7} ^^^}7\] :<^±.^H.S., 1^ ^J:^^7]7} ^^^^i ^JlS 7^'=*] ^ 

^Sjjil ^nf. «&^^^ ^^''-m ^4- l7Ser-G-CSF -^S-^Sl ^^^^^Ji\ €^^<^ 

wl*V<^ ^ 23% i^B^-ifl^rf. izBiq-, ^^#^1:^ Fc «^^^ 17 

Ser-G-CSF ■^S.^M ^^a]^ ^-f^ ^^tl^'^l ^l^l-o^ %a^iE7> 51% ^<^>^^ 

4^ Si^^. ^^71^1 ^7l2l ^7>5q- Cil-CH Fc 17 

Ser-G-CSF ^^^1^ ^S^li^ ^i=Jl7> i-fl-f ^o]^ ^ o.^ 7ltfl% ^ ^i=|-. 

£^1 ^«]?^oflA-l£ ^^#^1:^ ^ PEG^ ^tt ^ Jl32)-7> ^«a^>7fl l^-B^-^ 

-i- ^ "^^^ ^-^^^ ^11^ ^A>$ iJ-<^><^> «r>^ G-CSF^ 

7l ^7>7> 7l^ofl iiji^ o^tt^t!: €^ Ta:^^:a43E ^JL, 7]# 7>^ €■ 

^7\s] ^■^■s}c^ ^Bfl-7>^ s.3i\-7} #^ <g:B^;5l ^^^^ oi-g-^ -S 

^1^^^^ ^i^M «^>Mef, ^^^-g- -B-^^ ^^3E 71^ ^o] ^^ 
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[^^^ 1] 

3] 

^>M-^ ^^#5.1:^ Fc '^^•i l-el^SB^-oijciq- wi^gBl-oicA^ ^^^l7> 27fl 
4] 

^7] ^^^^Ir^o] Fc 7>^^^Jl4iS. ^^5)01 "^o]^]^ ^^^^ *>fe 

[^^^ 5] 

^1 ^'^''•i. 
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-^•71 Fc «=i^o] ^^o.s.^Bl ^<^^, ^^^S. tifl<a=<^m- ^l-^Sl-S-^Bl ^ 
6] 

^7] Fc IgG. IgA, IgD, IgE, IgM ^ <5l*sl ^^^-^.^bI ^bJ)^ Fc «^ 

-^-71 Fc igGi. igG2, IgG3. IgG4 ^ ^^^^^e) .^sfl^ Fc 

^S. ^^^^ ^^^S 

^71 Fc ^^o] oi^ -frefl Fc "^^^ ^^-^S. *m ^^-^^ 
9] 

^ 2«J-oll $J«^Ai, 

"^rtfl^l^ ^5jloln1:E. (maleimide) ^ (succinamide) -6-3E^l^ ^ 
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-S-^S-^-Bl ^^Sj^. ^^«V71t4 ^iS. ^-§-7101 -S:}^ 

10] 

I^J^^J- 11] 
^1 

121 

^1 1*J-<H1 

til^El-ol=A^ ^^^o^ ^^>^<:>1 1 vfl^l 100 kDa^ ^^-^^ 
131 
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141 

151 
161 

[^^•sj- 171 

^B]3^^, :^>^'?1;^>. ^Bl^?l. p>M3i|.^l %>a"?l^>. ">3^34;<l ^Ej-o]:^, 

^;^>. T^S. 91:^}, A. ^ei^j >qli 3i1a> 
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^-E. ^m-?- 'S^^-y^V. :5i ^ifl^ ^tn^ ^3^^^1;^K VII. VIII. ^>^> IX. l-el-^^l 

^"^^^ m^^. -LT:'VSPflT=l, <y#^-H-A> •^^^'^y^l-, -f-tl^j^ 

^-«<J-# -y:^!-. ^}-^^ >^>^^5S., ^<a^^ l-el^^ [Fab]'. [Fab] '2. scFv^ 
[^^■sj- 18] 

[^^■sj- 19] 
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(b) Hl^El-o] = A^ ^^^^ «3= ^^c^l 2^-2^- ^sl^Bl-o]^ ^ ^^#5.1:^ Fc o^o] 

C^T^^ 20) 

(a)fe 

(al) ^Wl^ ^^<^ ^^#^l-fa Fc ^ ^JBI*^^ 

(a2) ^^-i-S-^Bl HlJ§B^-ols.>^^ ^-^^1^ ^^#5.1:^ Fc 2.^ ^S^ll"^^ 

(a3) <?a^^l^ al^Hl-<:>]c.A^ ^"t^l^ ^ "^^^^ Fc <=i^ ^ ^3^1* 

21] 

^^1 (al)«^>^i -^Jel*^^ l-Bl^Bi-o]:E.s>l- wl^Bfol ^.^^^ ^-^^^1^ Mr^]7\ 1:2.5 ifl^l 1:5^ 
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[^^*^ 22) 

^^1 (al)o?lAi ^^#5.1-^ Fc ^-S- #wl7> 1:5 xfl^^l 1:10^ 

[^^■^ 23] 

»1 20-sj-«^ 9X^^. 

(a3)^ ^-§-1-^^ (a2)<^)Ai ^^1^1^ Fc ^ ^3"^]%^^ 1- 

24] 

25] 

^^7] ^^;^ll7l- Al6>i^^^^].ol^Bl.ol= (NaCNBHs), t^^^ c]pfl^ci].^ 

26] 
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271 

[^^•^ 28) 

*>M-^ ^^#^-1:^ Fc '^^^l ^S&ll:^^ #^^^Hfol = s4. ^^^g H]:gEfol 27fl 
29] 

^] 27^«ifl ^c:>lAi, 

-^■7] ^^#^1:^ Fc igGl. IgG2. IgG3, IgG4, IgA, IgD. IgE. IgM ^ o]^^ 

[^^■^ 30] 

31] . 
^1 27«J-<^1 

^5llo]D]=. (maleimide) ^ >Ma]i4t7]:b (succinamide) -H-i^lS. ^^^^ ^o^S^b] 
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[^^*c|- 32] 

^] 27«J-«^1 ^<H^i. 

wl^E^-ol^A^ ^^^S^ $;^>^o-| 1 1^^) 100 kDa^ ^^AS . 
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